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Heplacemenc Sheet 

I claim: 

1. A m&OtoA for obtamhig a homogenous sample for compositioxjal analysis of a 
: .^swized nnilti-phase fluid stream flowing in a pipeline, die fluid stream consisting of a 

majority component of Iiydrocait>on gas, die minor component consisting of a minor proportion 
of one or more liydrocarbon Uquids and water in the fonn of vapor, aerosols, droplets and/or 
5 liquid streams, the method conqirising: 

a. injecting one or more surface active agents ("saa") mto the fluid stream in an 
ixgection ame at a rate fliat is sufBcient to form a stable unif(sm foam of the gas 

^ and tbe one or nrare l^drocarbon liquids and water ocHiqKmeitfsi 

b. mlxit% the one or more saa with the fluid stream in a mixing zone to fonn a 
10 uniform foam coinposlrian flowing in the pipelme downstream of fee mixiug 

zone; 

.c, withdrawing a portion of the foam conqiosirion from the pipeUne at a sampling 

iwfait; 

d. passing the portion of the foam composition withdrawn from the pipeline through 
15 a sanqilmg loop that is in communication with the pipeline; 

e. temovhig a sample of ptedetemiinedvohjnie of the foam from the samplmg loop 

^ for conqiositional analysis; and 

f. analyzing die foam to delennme the atnount of hydrocarbon and water pi^sent. 

2. Tie method of claim l.whemhi the mixing zone indudesmixhig means selected 
from the group consisting of in-line static mixers, injection jets, stzdneta, screens, pressure 
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Strainers, screens, pressure change regions, pumps, piping bends, valves, metering 
stations, compressors, and combinations thereof. 

3. The method of claim 1 which includes the further step of analyzing 
the foam sample to determine the relative proportions of hydrocarbon gas, 
hydrocarbon liquid and water content, 

4 . The method of claim 1 which includes the further step of placing the 
foam sample in a sample container for subsequent analysis. 

5. The method of claim 4, wherein the foam sample is analyzed by an 
automated in-line analysis apparatus. 

6. The method of claim 1, wherein the foam composition is withdrawn 
from the pipeline through a sampling probe. 

7. The method of claim 1, wherein the foam composition is withdrawn 
from the pipeline at flie sampling point by pumping. 

8. The method of claim 1, wherein the pipeline is a commercial gas 
transmission pipeline and the sampling point is located in a portion of the pipeline 
where the custody for the flowing fluid stream is transferred from a first party to a 
second party. 
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9. The mefhod of claim 1 which mchides the further step of mjectiiig a 
defoaming composition into the flowiog fluid downstream of the sampling point. 

10. The method of claim 1 which includes passing the foam composition 
through a flow meter that is in fluid communication with the sampling loop. 

11. The method of claim 1, wherein the one or more surface active 
agents is selected from the group consisting of fluorocarbon, cationic, anionic and 
non-ionic compounds. 

12. The method of claim 11, wherein the one or more surface active 
agents are selected from ihc group consisting of alkyl sulfonates, including linear 
^16-18 alpha-olefin sulfonate; alkyl aromatic sulfonates; di-sulfonates; alkyl and 
alkyl-aryl sulfonates including C15.18 alkyl-toluene sulfonates; 
fluorocarbon/hydrocarbon blends; fluorinated aUkyl esters; alcohol sulfates; alcohol 
ether sulfates; alcohol ethoxylate having C9.11, Ci2.i5> Ci2<i3> ^14-15 ^1^1 groups; 
alcohol ethoxyglycerl sulfonate having C9.11 and C12.15 groups; octylphenol 
ethoxyethyl sulfonate with a Cg alkyl group; nonylphenol ethoxyacetate with a C9 
alkyl group; carboxymethylhydroxy propyl/guar polymer gel; ethoxylated alcohols; 
ethoxylated sulfates, including their sodium and ammonium salts; ethoxylated 
nonylphenols; ethoxylated alkyl phenols; alkanolamides; ethoxylated fatty acids; 
glycerol ester hydrotropes; amine oxides; lauryl sulfates; mono- and diglycerides; 
betaine-derived compounds; phosphate esters; quatemnary compounds; sorbitan 
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derivatives; dodecylbeiizene sulfonic acid; periluoro compo-ds; perfluoroocta«irlbutane 
sulfonate; and mixtures of these compoundB. 

13. Tte method of claim 1. wherein the piessuie and teinpeiature of the foam 
coimK)sitUm in the sampling loop and the pfeetine aie substantially the swne. 

14. The meftod of daim 4. wlKiehi die pressure of the foam composition rn the 
saiMpte conl^ at d« time of fming the cont^ is the sanu. as tt^ 

loop. 

15. Tlie method of claim 1 where the h^ectioii and mixing zones are ^ 

16. The method of claim 1. wherein the foaming agent incJjides a componeot for 
Clearing caustic conditiODS* 

17. The method of claim 1. v*etdn fl» anriysis is ^ 
) fluid stream at a custody transfer pohit. 

18. The memod of claim 1. wherem the analysis is used for dctermintag the composition 
of die fluid stream downstream of a well bead. 
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19. An appawnis Ibr ohtalnbig a conipositioiial analysis of a honjogeoeous sample of a 
multi-phase pressurized fluid stream flowtog toough a pJpdine. where flie fhtid stream includes 
5 a iQTdrocaAoa gas as a major ccmpoD^nt and a minor component consisting of one or more 
hydrocarbon liquids and water mixed with the gas, the apparatus conqoisfag: 

a. iiucction means for adding a predeterarined amount of one or more sutfeee 
acthw agents to the fluid stream; 

b. means for mixing the one or more surfece active agents with the 
componenlsofthefliMstieaminamixingzonBtofonnaunif^ 

coiDpositkm in the pipeline; 

c. a sampling probe located fai a sampling zone in flie pipdine downstream of 
the mixing zone for removing a portion of the foam composition from flie 
pipeUne; 

15 d. a sampling conduit on the exterior of the pipeline in fluid cannnnnicati 

wiOi the probe; 

e. sample removal means for wiiMtawing a predetermined vohmie of fl^^ 

foam composition from the exterior sampling conduit: and 

f. analytical means for identi^ing die liydrocarbon and water conaponents of 

20 the foam sample. 

20. The apparatus of claim 19, wherein the end of the sampling conduit opposite the 
sampling probe is in fluid ccamnnnication with the interior of the pipeline. 
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21. The apparains of daim 19. wherein ttie mixing means is sdected from the group 
consisting of jet h^ectors. in-line sinlic nn««s. acieens. strainers, punips. conduit bends, and 
combinations thereof. 

22. The iwaratns of daim 19. 'wheiein a phualiiy of snrfece active ag^ are pr^mixed 
before addition to itm fluid stream. 

23. m Jq^«ratns of claim 19. wherein the iitiei^ 

for each of the one or inote surflice active agents to be added to the fluid 

24. The apparatos of ctaim 19 furttier coniprisine defoanung means positioned 
downstream of the sampling probe for Ejecting a defoamhig oon««sitlon into the fluid stream. 
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25. An apparatus for providing a homogeneous sample of a multi-phase 
pressurized fluid stream flowing through a pipeline, where the fluid stream 
includes a hydrocarbon gas as a major component and one or more hydrocarbon 
5 liquids and water mixed with the gas, the apparatus comprising: 

a. injection means for adding a predetermined amount of one or 
more surface active agents to the fluid stream; 

b. means for mixing the one or more surface active agents with 
the components of the fluid stream in a mixing zone to form 

10 a xmiform foam composition in the pipeline; 

c. a sampling probe located in a sampling zone in the pipeline 
downstream of the mixing zone for removing a portion of the 
foam composition from the pipeline; 

d. a sampling conduit on the exterior of the pipeline in fluid 
15 conmiunication with the probe; and 

e. sample removal means for withdrawing a predetermined 
volume of the foam composition from the exterior sampling 
conduit, 

20 26, The apparatus of claim 25, wherein the end of the sampling conduit 

opposite the sampling probe is in fluid communication with the interior of the 
pipeline. 
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27. The apparatus of claim 25, wherein the mixing means is selected 
from the group consisting of jet injectors, in-line static nuxers, screens, strainers, 
pumps, conduit bends, and combinations thereof. 

28. The apparatus of claim 25, wherein a plurality of surface active 
agents are pre-mixed before addition to the fluid stream. 

29. The apparatus of claim 25, wherein the injection means comprises a 
metering pump for each of the one or more surface active agents to be added to 
the fluid stream. 

30. The apparatus of claim 25 further comprising defoaming means 
positioned downstream of the sampling probe for injecting a defoaming 
composition into the fluid stream. 

31. Apparatus for creating a homogeneous gas-liquid mixture for 
sampling comprising: 

an injection zone including injection means having a discharge port in fluid 
communication with a moving a stream of gas-liquid mixture contained in a 
pipeline for injecting a foam-generating surfactant agent into the gas-liquid stream; 

a downstream mixing zone that includes mixing means for mixing the 
surfactant and the gas-liquid stream to induce a uniform foam composition; and 
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a sampling zone downstream of the mixing zone that includes sampling 
means for removing a sample of the foam composition from the stream in the 
pipe. 

32. The apparatus of claim 31, wherein the induced foaming results in a 
substantially homogeneous fluid stream in the sampling zone, said apparatus 
further comprising a sample probe for sampling the substantially homogeneous 
fluid stream at the sampling position. 
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